III. CLAIM AMENDMENTS 



1. (Currently Amended) An apparatus for detecting a 
wavelength of electromagnetic radiation, the apparatus 
comprising: 

a first electromagnetic radiation detector ( 17 ) — for 
receiving a first proportion of electromagnetic radiation that 
has been redirected from a main electromagnetic radiation 
path; 

a second electromagnetic radiation detector (18) for 

receiving a second proportion of electromagnetic radiation 
that has been redirected from the main electromagnetic 
radiation path; 

a third electromagnetic radiation detector -(-30)- — for 
receiving a third proportion of electromagnetic radiation that 
has been redirected from the main electromagnetic radiation 
path; 

a filter (21) -arranged for filtering the second 

proportion of the electromagnetic radiation before it reaches 
the second electromagnetic radiation detector; 

an interf erometric device (23) — arranged for causing the 
third proportion of the electromagnetic radiation to interfere 
with itself before it reaches the third electromagnetic 
radiation detector; and 

processing means - {31) coupled to receive a first signal 
from the first electromagnetic radiation detector (17) 
indicating an intensity of the first proportion of the 
electromagnetic radiation detected by the first 
electromagnetic radiation detector— ( 17) --, a second signal from 
the second electromagnetic radiation detector (18) — indicating 
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an intensity of the second proportion of the electromagnetic 

radiation from the filter (2 1 ) detected by the second 

electromagnetic radiation detector -f-l-JH — and a third signal 
from the third electromagnetic radiation detector (30) 
indicating an intensity of the third proportion of the 
electromagnetic radiation from the interf erometric device (23) - 
detected by the third electromagnetic radiation detector— £3-0-}-, 
the processing means (31) — determining a wavelength of the 
electromagnetic radiation based on the ratios of the first and 
second signals and the first and third signals. 

2. (Original) An apparatus as claimed in claim 1, wherein 
said filter is a broadband filter. 

3.. (Currently Amended) An apparatus as claimed in e ith e r 

claim 1 or claim — 2, further comprising at least one 

electromagnetic radiation splitter (1- 3) — arranged in the main 
path of the electromagnetic radiation for redirecting said 
first proportion of the electromagnetic radiation to the first 
electromagnetic radiation detector (17) — and for redirecting 
said second proportion of the electromagnetic radiation to the 
filter— tatf. 

4. (Currently Amended) An apparatus as claimed in any - on e of - 
the — pr-e-eed-i-ng 1 -- -el-a-ims - c 1 a im 1 , wherein said interf erometric 
device ( 23) — comprises a block of material that can transmit 
electromagnetic radiation, the block having a partially 
transmissive input face (2 4 ) , an at least partially internally 
reflective output face -(-2~&-)--- and a pair of at least partially 
internally reflective side faces- — (-2-67 — 2^7-}-, such that said 
third proportion of electromagnetic radiation can, in use, 
partially externally reflect from and partially transmit 
through the input face, at least partially internally reflect 
from said output face, at least partially internally reflect 
from said side faces, and at least partially transmit back 
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through the input face so as to interfere with the part that 
externally reflects from the input face. 

5. (Original) An apparatus as claimed in claim 4, wherein 
said interf erometric device forms said electromagnetic 
radiation splitter, the interf erometric device being arranged 
in the main electromagnetic radiation path for redirecting 
said first proportion of the electromagnetic radiation to the 
first electromagnetic radiation detector, for redirecting said 
second proportion of the electromagnetic radiation to the 
filter and for redirecting said third proportion of the 
electromagnetic radiation such that it interferes with itself 
and is directed to the third electromagnetic radiation 
detector . 

6. (Currently Amended) An apparatus as claimed in either 
claim 4 or claim — &, wherein said interf erometric device is 
formed of at least two conjoined sub-blocks of electromagnetic 
radiation transmitting material, so that the input and output 
faces of the interf erometric device are formed from faces of 
the different sub-blocks, each sub-block having coatings of 
different reflective and transmissive characteristics formed 
thereon, whereby at least the input and output faces of the 
interf erometric device have different reflective and 
transmissive characteristics on different areas thereof. 

7. (Original) An apparatus as claimed in claim 6, wherein at 
least one of said coatings provided on at least part of the 
output face of the interf erometric device has a wavelength 
dependent transmission characteristic to form said filter. 

8. (Currently Amended) An apparatus as claimed in a&y^eRe— e# 
claims 4 — to 7 claim 4 , wherein dimensions of the block are 
predetermined so that a portion of electromagnetic radiation 
incident on the input face of the block at an input area is 
internally reflected by the output face a predetermined. number 
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of times, so as to exit the block at the input area and 
interfere with the electromagnetic radiation incident on the 
input face of the block and externally reflected thereby, the 
predetermined number of times being determined according to 
the required spacing of interference peaks required at the 

third electromagnetic detector. 

.) 

9. (Currently Amended) An apparatus as claimed in any one of 

the — prec e ding claims claim 1, wherein said processing means 

compares the ratio of the first signal and the second signal 
with predetermined values to determine an approximate 
wavelength of the electromagnetic radiation, and compares the 
ratio of the first signal and the third signal with 
predetermined values to determine a more exact value for the 
wavelength of the electromagnetic radiation. 

10. (Currently Amended) An apparatus as claimed in any one of 
e-l-ai-ms —A — fee— S claim 4 , wherein said input face -(-3-S-) — of the 

block (3 2 ) is partially coated with a coating -h&0^ — that 

introduces a phase shift into part of said third proportion of 
the electromagnetic radiation, the third electromagnetic 
radiation detector -f&4-)~ -having at least two separate detectors 
for detecting respectively the part of said third proportion 
of the electromagnetic radiation that has been phase shifted 
by the coating and the part of said third proportion of the 
electromagnetic radiation that has not been so phase shifted, 
wherein said third signal is provided by one of the two 
separate detectors. 

11. (Currently Amended) An apparatus as claimed in claim 10, 
further comprising a look-up table stored in a memory coupled 
to the processing means (31 - ) — having stored therein information 
regarding which of the two separate detectors is to be used as 
the third signal, depending on the wavelength to be 
determined. 
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12. (Original) A laser wavelength locking apparatus comprising 
a laser for emitting electromagnetic radiation along a main 
electromagnetic radiation path, an apparatus for detecting a 
wavelength of electromagnetic radiation emitted along said 
main electromagnetic radiation path according to any one of 
the preceding claims, a laser temperature controller coupled 
to the processing device for adjusting the temperature of the 
laser depending on the detected wavelength of the 
electromagnetic radiation emitted by the laser. 

13. (Currently Amended) A method of detecting a wavelength of 
electromagnetic radiation, the method comprising the steps of : 

receiving a first proportion of electromagnetic radiation 
that has been redirected from a main electromagnetic radiation 
path; 

receiving a second proportion of electromagnetic 
radiation that has been redirected from the main 
electromagnetic radiation path via a filter; 

receiving a third proportion of electromagnetic radiation 
that has been redirected from the main electromagnetic 
radiation path via an interf erometric device so as to 
interfere with itself; 

processing a first signal indicating an intensity of the 
first proportion of the electromagnetic radiation and a second 
signal indicating an intensity of the filtered second 
proportion of the electromagnetic radiation to provide a ratio 
of the first and second signals; 

processing the first signal and a third signal indicating 
an intensity of the interfered third proportion of the 
electromagnetic radiation to provide a ratio of the first and 
third signals; and 
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utilising the ratios of the first and second signals and 
the first and third signals to determine a wavelength of the 
electromagnetic radiation . 

14. (Currently Amended) A method of detecting a wavelength of 
electromagnetic radiation according to claim 13, further 
comprising the step of — redirecting said first proportion of 
the electromagnetic radiation to a first electromagnetic 
radiation detector and of redirecting said second proportion 
of the electromagnetic radiation to the filter. 

15. (Currently Amended) A method of detecting a wavelength of 
electromagnetic radiation according to either- — claim 13 — e-r- 
cl aim — 1-4, wherein said interf erqmetric device comprises a 
block of material that can transmit electromagnetic radiation, 
the block having a partially transmissive input face, an at 
least partially internally reflective output face and a pair 
of internally reflective side faces, the method comprising the 
step of redirecting said third proportion of electromagnetic 
radiation onto the input face of the block so that it is 
partially externally reflected from and partially transmitted 
through the input face, at least partially internally 
reflected from said output face, internally reflected from 
said side faces, and transmitted back through the input face 
so as to interfere with the part that is externally reflected 
from the input face. 

16. (Currently Amended) A method of detecting a wavelength of 
electromagnetic radiation according to any--^i^-e-£~^-l^«f^^lr3— -to 
jrS claim 13 , wherein sai d-utilising st e p — the ratios of the 
first and: second signals and the first and third signals 
comprises comparing the ratio of the first signal and the 
second signal with predetermined values to determine an 
approximate wavelength of the electromagnetic radiation, and 
comparing the ratio of the first signal and the third signal 
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with predetermined values to determine a more exact value for 
the wavelength of the electromagnetic radiation. 



17. (Currently Amended) A method of detecting a wavelength of 
electromagnetic radiation according to any one of claims . 13 to 
-l--5 claim 13 , wherein part of said third proportion of the 
electromagnetic radiation is phase shifted with respect to 
another part so that the third signal comprises a pair of 
phase shifted third signals and said step of processing the 
first signal and the third signal to provide a ratio of the 
first and third signals comprises processing the first signal 
and a predetermined one of the pair of phase shifted third 
signals. 

18. (Currently Amended) A method of locking the wavelength of 
electromagnetic radiation emitted by a tunable laser, the 
method comprising th e st e ps of : 

emitting electromagnetic radiation from a tunable laser 
along a main electromagnetic radiation path; 

detecting a wavelength of electromagnetic radiation 
emitted along said main electromagnetic radiation path 
utilising the me thod o f a^y — e-n-e — e-f— e-l-ariiivs—l 3 t-o — hZ -c 1 a im 13 ; 
and 

adjusting a temperature of the laser depending on the 
detected wavelength of the electromagnetic radiation emitted 
by the laser. 

19. (Currently Amended) An interf erometric device (32 ) 
comprising a block of material that can transmit 
electromagnetic radiation, the block having a partially 
transmissive input face—- (-3-S-K an at least partially internally 
reflective output face -f3-&) — and a pair of at least partially 

internally reflective side. faces k^h — 38) , such that 

electromagnetic radiation incident on the input face — ( 35) , in 
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use, partially externally reflects from and partially 
transmits through the input face — (35) , at least partially 
internally reflects from said output face — at least 
partially internally reflects from said side faces — &h — 3-8-}-, 
and at least partially transmits back through the input face 
(3 5 ) — so as to interfere with the part that externally reflects 
from the input face (35}-« 

20. (Currently Amended) An interf erometric device as claimed 
in claim 19, which is formed of at least two conjoined sub- 
blocks (33, — -34-) of electromagnetic radiation transmitting 

material, so that the input (35) and output (36) — faces of the 
interf erometric device are formed from faces of the different 

sub-blocks (33 , 34 ) , — —each sub-block having coatings of 

different reflective and transmissive characteristics formed 
thereon, whereby at least the input and output faces of the 
interf erometric device have different reflective and 
transmissive characteristics on different areas thereof. 

21. (Currently Amended) An interf erometric device as claimed 
in c ither — claim 19 — — claim , 20 , wherein dimensions of the 
block are predetermined so that a portion of electromagnetic 
radiation incident on the input face of the block at an input 
area is internally reflected by the output face a 
predetermined number of times, so as to exit the block at the 
input area and interfere with the electromagnetic radiation 
incident on the input face of the block and externally 
reflected thereby, the predetermined number of times being 
determined according to the required spacing of interference 
peaks of the electromagnetic radiation. 

22. (Currently Amended) An interf erometric device as claimed 
in aBy--ene-e§--e^a4^s--4^^---34: c 1 a i m 19 , wherein said partially 
transmissive input face (3&.-K — is provided over part of its 
surface with a coating that introduces a phase shift into the 



11 



electromagnetic radiation that at least partially transmits 
back through the input face (35) — and the part that externally 
reflects from the input face— {-3-S-K 

23. (Currently Amended) A method of causing electromagnetic 
radiation to interfere, the method comprising—the--- &t-epe-e-f- : 

providing an interf erometric device according to any on e 
of claa:m-&-^r9— t o 2 2 c 1 aim 19 ; and 

directing the electromagnetic radiation onto the input 
face, so that it partially externally reflects from and 
partially transmits through the input face, at least partially 
internally reflects from said output face, internally reflects 
from said side faces, and transmits back through the input 
face so as to interfere with the part that externally reflects 
from the input face. 

24. (Currently Amended) A method of fabricating an 
interf e r ome trie device according to a:R-y ~ -e^e— of —el-aims — -1-9 — to 
^2 claim 19 , the method comprising the steps of : 

conjoining at least two sub-blocks of electromagnetic 
radiation transmitting material, so that the input and output 
faces of the interf erometric device are formed from faces of 
the different sub-blocks, each sub-block having coatings of 
different reflective and transmissive characteristics formed 
thereon, whereby at least the input and output faces of the 
interf erometric device have different reflective and 
transmissive characteristics on different areas thereof. 

25. (Currently Amended) A method of fabricating an 
interf erometric device according to claim 24, wherein the step 
e-f -conjoining the two sub-blocks of electromagnetic radiation 
transmitting material comprises th e steps of : 
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applying a curable cement between the faces of the sub- 
blocks to be conjoined; 

adjusting the relative positions of the sub-blocks so 
that the electromagnetic radiation that internally reflects 
within the block is substantially aligned with the 
electromagnetic radiation that reflects from the input face so 
as to interfere therewith/ and 

curing the cement while the sub-blocks are fixed in the 
adjusted relative positions. 

26. (Currently Amended) A method of fabricating an 
interf erometric device according to claim 25, wherein the step 

ef adjusting the _ relative positions of the sub-blocks 

comprises passing the electromagnetic radiation into the block 
and measuring the interference pattern while adjusting the 
relative positions of the sub-blocks until the interference 
pattern is optimal. 

27. (Currently Amended) A method of fabricating an 
interf erometric device according to cither claim 25— ar — claim 
2-6, wherein the curable cement is an ultra-violet light 
curable optical cement having a refractive index matching the 
sub-blocks. 
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